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extending into the umbilicus, and 1 calf had fibrinous pericarditis. Suppurative bronchopneumonia with concurrent fibrinous pleuritis involving approximately one-half of the lung parenchyma was observed in 1 calf.
Bacterial evaluation was performed on selected tissues from calves, including lung (14/16), liver (14/16), and joint fluid (5/16). Samples were plated on 5% bovine or sheep blood agar and incubated aerobically with 7.5% CO 2 at 37 C. After 24 hours of incubation, colonies identified as A. suis-like organisms were 1-2 mm, convex, shiny, grey and opaque, and slightly agar-adherent. Organisms were gram-negative, pleomorphic bacilli that were nonmotile and produced oxidase, urease, and ß-galactosidase. The isolates produced an acid reaction in the slant and butt of a triple-sugar iron agar tube without H 2 S or gas production. All isolates hydrolyzed esculin and fermented trehalose but were indole-negative. All 16 isolates produced weak ß-hemolysis on cow blood agar. Thirteen isolates were weakly ß-hemolytic on sheep blood agar; the 3 isolates that were not ß-hemolytic when grown on sheep blood agar were from calves from a single farm isolated over a 3-month period. Actinobacillus suis-like organisms were isolated from the liver and lung of 12 calves, joint of 5 calves, and pericardial fluid of 1 calf. In 1 calf that had concurrent E. coli septicemia, A. suis-like organisms were isolated from the joint only.
Histopathologic examinations were performed on tissues from all 16 calves. The calves had microscopic lesions compatible with gram-negative bacterial sepsis, with fibrin thrombi present in the vessels of many organs. Kidneys often were involved, with small, gram-negative coccobacilli readily apparent in the vessels of 8 calves. These bacteria often completely filled blood vessels, which were sometimes surrounded by small to moderate numbers of neutrophils. Glomerular capillaries often contained fibrin thrombi and organisms. Bacteria typically were observed in lung, liver, spleen, and heart. One calf had extensive hemorrhage and fibrin exudation with infiltrates of neutrophils in alveoli of the lung and also fibrinosuppurative pleuritis. Fibrinosuppurative omphalitis was observed in 2 calves, and large numbers of small, gram-negative coccobacilli were present in the subcuticular exudate surrounding the umbilical vessels in 1 calf.
The fact that 13 of the 16 calves were Holstein probably reflects the bias of accessions of mostly dairy species to the laboratory. Additionally, dairy calves have a much higher rate of failure of passive transfer than beef calves, increasing their susceptibility to septicemic disease. 9,11 Seven of the 16 calves in this study were from a calf-rearing facility that typically has a high rate of failure of passive transfer of antibodies. Serum from 3 of 4 calves tested was deficient in immunoglobulin concentration (less than 1,000 mg/dl).
Actinobacillus spp. have been associated with neonatal septicemia in horses and pigs. A. equuli is the most common cause of embolic suppurative nephritis in septicemic equine neonates. 12 Renal involvement of Actinobacillus in these calves is similar to that in foals with A. equuli septicemia, in which bacteria often are present in kidneys. 2 Others 17 reported that A. suis-like bacteria were the third most frequent isolate from septicemic neonatal foals, and this organism has also been described as a pathogen of older horses. 10 Equine neonatal infections with A. equuli have been postulated to arise in utero, during parturition, or shortly after birth, possibly as a result of umbilical infections. 12 Umbilical infection was observed in only 2 of the 11 calves in this study, and bacteria with the typical morphology of Actinobacillus were demonstrated in the umbilicus of only 1 calf.
In pigs, A. suis occasionally causes septicemia and death in suckling and recently weaned pigs and less commonly in adult swine. Bacterial thromboembolism involving multiple tissues is a common finding in pigs with A. suis septicemia, similar to findings in calves in this study. 16 In older swine, A. suis septicemia has produced diamond-shaped erythematous skin lesions, mimicking swine erysipelas. 13 Septicemic infections with A. equuli also occur in swine, although the separation of pigs and horses in modem farming systems has reportedly diminished these infections in pigs. 16 Bacterial isolates from calves in this study were identified as A. suis-like; phenotypic characteristics which differentiate A. suis-like organisms from other Actinobacillus sp. are shown in Table 1 . Other Actinobacillus organisms associated with disease in cattle include A. lignieresii, which causes granulomatous lesions of the tongue (wooden tongue), stomatitis, lymphangitis, and lymphadenitis. 3 In vitro, A. lignieresii differs from the A. suis-like organisms in the esculin hydrolysis and trehalose fermentation. Also, most isolates of A. lignieresii do not produce ß-hemolysis on cow blood agar media, although hemolytic variants have been described. 15 Based on the phenotypic characteristics demonstrated in this study, the bacterial isolates from calves could not be differentiated from A. suis. The isolates in this study were, however, identified as A. suis-like organisms because of the uncertain taxonomic position of isolates from nonporcine species with phenotypic characteristics of A. suis. Previously 7 it was reported that A. suis-like organisms isolated from horses differ from A. suis with respect to colonial pigment, catalase, hemolysis, formation of acid from arabinose, and DNA: DNA hybridizations. However, another study 15 reported that A. suis had no more striking phenotypic differences from A. suis-like organisms than did the A. suis-like biotypes among themselves and that the proposed separation of A. suis from A. suis-like organisms needed to be based on more than a single DNA:DNA homology test. Species in the genera Pasteurella and Actinobacillus probably represent a biotypic continuum of many intergrading forms with no dependable boundaries between species and even genera. 5 Bacteria in the Pasteurellaceae family, which includes Actinobacillus, are commensal organisms of mucous membranes of the upper respiratory and lower genital tract of animals and are spread by aerosol and by passage through the birth canal. 6 Calves are probably infected with these A. suis-like organisms either during the birthing process or shortly thereafter by maternal postnatal grooming efforts.
Actinobacillus suis-like infections of neonatal calves appear to occur sporadically but typically manifest in calves less than 48 hours of age. Infections may be exacerbated by failure of passive transfer and closely resemble A. suis and A. equuli septicemia that occurs in foals and pigs. 1.
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Proliferative enteropathies, characterized by mucosal hyperplasia associated with intraepithelial bacteria, have been described in a number of mammalian species, including the pig, lamb, hamster, rabbit, guinea pig, fox, ferret, rat, foal, and dog.
n some of these animal species, notably swine and hamsters, the disease may take on epidemic proportions. The purpose of this report is to describe cases of proliferative enteritis in a herd of captive white-tailed deer (Odocoileus virginianus).
A problem of high mortality occurred in fawns from a herd of white-tailed deer. The herd was composed of 10 adults (5 females, 5 males) and 8 fawns that were all born between late May and mid-June. These animals were kept in a large fenced pen comprising a wooded area, a pasture, a few swamps, and 2 small streams. The adults were fed hay, concentrated feed for dry cows, lettuce, carrots, apples, and mineral supplements. Nursing fawns had free access to the adult ration. In early fall, over a period of about 1 month, 7 of the 8 fawns were found dead; they were all aged between 3 and 4 months old. On external examination, they all had soiling of the perineal area with fecal material, suggesting that they had diarrhea prior to death. Two fawns (A and B) were submitted for necropsy; the 5 others were considered unsuitable for postmortem examination because of severe tissue autolysis.
Gross examination of fawn A, a 3-month-old female, revealed relatively marked autolytic changes in all organs. The contents of the large intestine was watery and greenish. There were no other significant gross findings. Necropsy of fawn B, a 4-month-old male, revealed lesions confined to the intestinal tract. The jejunum and ileum showed multifocal to focally extensive areas of mucosal thickening, giving the surface of the mucosa an irregular and corrugated appearance. The mucosa of the large intestine appeared normal. The feces were watery and greenish. Tissues from both animals were fixed in 10% neutral buffered formalin, embedded in paraffin, sectioned at 6 µm, and stained with hematoxylin-phloxinesaffron. Intestinal specimens were also stained using the Gram and War-thin-Starry silver techniques.
Histologically, the intestinal lesions found in fawn A were confined to the distal small intestine and to some areas of the large intestine. The surface of the mucosa had marked postmortem changes. The wall of the small intestine was hyperemic, and there were multifocal to focally extensive areas of mucosal hyperplasia of the crypt epithelium. Affected crypts were markedly enlarged, often branched, lined by immature columnar to pseudostratified columnar epithelial cells, and devoid of goblet cells. Mitotic figures were common within the epithelial lining of these hyperplastic crypts. The lumen of some of the crypts contained necrotic cells. Transepithelial leucocytic exocytosis was also prominent in these latter areas. The lamina propria was diffusely infiltrated by some eosinophils and fewer plasmacytes, macrophages, and lymphocytes. In the superficial part of the mucosa there were also occasional foci of fibrinonecrotic enteritis. In the colon there were few scattered foci of crypt hyperplasia. Rare coccidia were also noted within epithelial cells of normal-looking crypts. Sections from intestine stained by the War-thin-Starry silver impregnation technique revealed numerous short,
